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Ci Cl d St tCisco Cloud Strategy

Technology
E h d IP ith ti ht

Build Right Products
Unified Fabric Enhanced IP core with tight 

coupling to Software
Unified Fabric

Unified Compute
Virtualization Aware

Multi Phased
Services/

Reference SW

Multi-Phased
Standalone Clouds 

to Reference SW
Services-led Cloud blueprints

Reference software stacks 
Open Standards

Enterprise-Class
to

Intercloud Open Standards
Accelerate Cloud deployment 

and federation through
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Cloud standards



Cl d S i M d lCloud Service Models

Application
SaaS

Abstract Services
Services and Platforms for New Applications 
(via new APIs)

S3

Flexible Infrastructure
“Virtual Private Datacenter”

EC2

Virtual Private Datacenter
Familiar DC Resources Delivered On-Demand

IT Foundation
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EC2 IT Foundation



Next Wave of Application ArchitectureNext Wave of Application Architecture

Cloud?

Web/Internet

Minicomputer/PC
(Client/Server)

Mainframe

( )

1960 1970 1980 1990 2000
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Cl d Ad ti PhCloud Adoption Phases

Enterprise-
Class Clouds

Standalone 
Clouds

Intercloud

External, 
Off-Premise Internal, 

O P iOn-Premise

Key challenges: Key challenges:
Security
SLAs

Key challenges:
Federation
Portability

Key challenges:
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Control Market



Vision The IntercloudVision—The Intercloud
Flexible Infrastructure and a New Application Platform

Apps Integrate Services 
from Multiple Clouds

Dynamic
Workload
Migration

A Federation of Clouds Based on Open Standards:A Federation of Clouds Based on Open Standards:
Naming/Discovery
Trust
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Exchange/Peering



Intercloud ExampleIntercloud Example
Dynamic Workload Migration – Simple VM Mobility

Cloud 1 / Cloud 2 transport

Cloud 1 finds Cloud 2
→ Naming Presence

p
→ XMPP

→ Naming, Presence

Cloud 1 trusts Cloud 2
→ Certificates, Trustsec,

Cloud 1/2 negotiate
→ Policy, Entitlement, 
Security MeteringSecurity, Metering

Cloud 1 sets up Cloud 2
→ Placement, Deployment, 
Format MotionFormat, Motion
Cloud 1 sends to Cloud 2
→ Transfer, Management
VM R i Cl d 2
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VM Runs in Cloud 2
→ Addressing, VLAN, 
WWN, Filesystem



Intercloud ExampleIntercloud Example
Dynamic Workload Federation – Generalized Service Access

Cloud 1 / Cloud 2 transport

Cloud 1 finds Cloud 2
→ Naming Presence

p
→ XMPP

→ Naming, Presence

Cloud 1 trusts Cloud 2
→ Certificates, Trustsec,

Cloud 1 queries Cloud 2 
for Services
→ RDF/SPARQL OWL→ RDF/SPARQL, OWL
Cloud 1 selects; receives 
protocols, interface
→ Web Services; REST API→ Web Services; REST API
Cloud 1 calls services in 
Cloud 2
→ Metering SLAs
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→ Metering, SLAs



Specific Intercloud ProjectsSpecific Intercloud Projects

Addressing – IETF LISPg

Conversations –
XMPP

UCI – W3C, 
Google Code

XMPP.org

Distributed Storage 
Acceleration -
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opencloudconsortium.org, 
udt.sourceforge.netVirtual Machines - DMTF OVF



Deployment
Placement
I t t ti Naming/DNSEvents

Presence
IdentityIntercloud

Management Endpoints

Instrumentation
Metering
SLA

Naming/DNS
Discovery
Trust/Certificates

Logs
y

GeospatialStandards
and

HTTP, XMPP, P2P, UDT Transport
REST XML I ti

Remote Desktop
Spice, RDP Transactions

S h i ti

Security
Policy
Entitlement
Audit

g p

Protocols
Roadmap

Users Directory

Communication
REST, XML Invocation
XML Schema, SOAP Description

Synchronization
Orchestration

Auditp

Lots of 

VM Format

Server profiles
VM Management

Blob Storage
Block Storage
Map/Table Model

Users Directory
Identity Search

Streaming Audio
Streaming Video

Work to do

SOA approach VM Format
VM Mobility
VM Management

Map/Table Model
Query Model
Content Addressable Load Balancer

Distributed Memory
Grid / MPI

Drives
Filesystem

SOA approach 
and standards 
will be re-used 
hea il Physical

Metaphor
Platform
Metaphor

Content (URL, Cache)
Message (Queue, Email)

heavily

Some kind of 
MAC Addresses
IP Addressing
VLAN
Multicast

WWN
FC
iSCSI
VSANIntel VT, AMD-V

Time Synchronization
Power Management

Industry 
Association is 
inevitable
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Actual Physical VSANIntel VT, AMD V
VNtag



Opencloud/Intercloud TestbedOpencloud/Intercloud Testbed
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